Linear phase correction models for synchronized tapping and their stochastic properties are presented. In the most general form they include a central timer, a motor execution, and a phase correction mechanism that acts on the physical or the perceived asynchrony. A central issue of the article is how to identify and estimate the model parameters from the data. Monte Carlo simulations show serious problems of parameter interdependency.
INTRODUCTION
In the classical task of synchronization with a metronome the subject listens to a metronome, which is typically a sequence of isochronous intervals but may also be subject to random perturbations (e.g., Hary & Moore, 1985 , 1987a Schulze, 1992) or periodic variations (e.g., Thaut, Tian, & Azimi-Sadjadi, 1998) . The subject has to tap in synchrony with the metronome, or, in more complex situations, tap off-beat (Vos & Helspers, 1992) or a polyrhythm (Pressing, 1998) . The details of the perceptual conditions differ from study to study: the feedback of the taps is either auditory or tactile or both. Such variations have an effect on the mean asynchrony between the subject's taps and the metronome clicks, which often turns out to be negative, i.e., the tap preceding the click (Aschersleben & Prinz, 1995; Aschersleben, 1994) .
In the theoretical analysis of synchronization we will assume that the subject sets up an internal timer which, in the course of the experiment, is adjusted to the tempo of the metronome and is used to produce the next tap. When the metronome tempo is constant, the timer need not be adjusted from tap to tap whereas, because of variability of the internal timer, the phase has to be. The situation is different when the tempo of the metronome changes systematically, as in an accelerando or diminuendo. For such situations, the subject's problem is completely different and the solution depends on the experimental details: Does the subject know when the change in tempo occurs and how large the change is going to be? Is there a communication
